A unilateral chronic constriction injury (CCI) of the sciatic nerve produced bilateral effects in both pain related behaviors and in the pattern of forebrain activation. All CCI animals exhibited spontaneous pain-related behaviors as well as bilateral hyperalgesia and allodynia after CCI. Further, we identi®ed changes in baseline (unstimulated) forebrain activation patterns 2 weeks following CCI by measuring regional cerebral blood¯ow (rCBF). Compared to controls, CCI consistently produced detectable, well-localized and typically bilateral increases in rCBF within multiple forebrain structures in unstimulated animals. For example, the hindlimb region of somatosensory cortex was signi®-cantly activated (22%) as well as multiple thalamc nuclei, including the ventral medial (8%), ventral posterior lateral (10%) and the posterior (9%) nuclear groups. In addition, several forebrain regions considered to be part of the limbic system showed pain-induced changes in rCBF, including the anterior dorsal nucleus of the thalamus (23%), cingulate cortex (18%), retrosplenial cortex (30%), habenular complex (53%), interpeduncular nucleus (45%) and the paraventricular nucleus of the hypothalamus (30%). Our results suggest that bilateral somatosensory and limbic forebrain structures participate in the neural mechanisms of prolonged persistent pain produced by a unilateral injury. Published for the International Association for the Study of Pain by Elsevier Science B.V.
Introduction
Complete or partial damage to peripheral sensory nerves by traumatic injury, infection, disease or as the result of surgery can often lead to bizarre and intractable abnormalities in pain perception in humans. These changes include spontaneous pain, radiation of pain to a site distal to the injury, increased responsiveness to noxious stimuli (hyperalgesia), and one or more kinds of stimulus-evoked pain when previously innocuous mechanical or thermal stimuli are applied to the affected area (allodynia) (Tasker et al., 1980; Thomas, 1984; Price et al., 1989; Bonica, 1990) . These aberrant sensations can be expressed within minutes, days, weeks or even months following the actual traumatic event (Baker and Winegarner, 1969; Sunderland, 1978; Payne, 1990 ) long after tissue healing has occurred (Bonica 1990) . This suggests pathophysiological mechanisms that include not only the changes in the peripheral nervous system due to the initial injury but also more long lasting changes and reorganization within the CNS structures involved in pain processing. To investigate the mechanisms responsible for human neuropathic pain, however, it is necessary to develop animal models that mimic the symptoms observed in the human condition.
Recently, several animal models of neuropathic pain associated with peripheral neuropathy have been described (Bennett and Xie, 1988; Seltzer et al., 1990; Palecek et al., 1992; Kim and Chung, 1992) . Although each of these models differs slightly in the speci®c method used to produce peripheral nerve damage, all produce post-surgical sensory abnormalities that are similar to those seen in humans. The Bennet and Xie model is one of the best characterized animal models used to study chronic pain in peripheral neuropathy. In this model, loose ligatures are placed around the sciatic nerve, which produces axonal swelling and a partial deafferentation manifested as a significant but incomplete loss of axons in the distal portion of the peripheral nerve (Basbaum et al., 1991) . One of the prominent behaviors seen following sciatic nerve ligation is the appearance of hind paw guarding, thought to be an indica-
